Introduction
============

Rates of cigarette smoking among adults in the United States and United Kingdom are two to four times higher in people with current mood, anxiety, and psychotic disorders than in those without mental illness.[@ref1] [@ref2] For example, a recent study in more than 9000 people with severe psychotic disorders found that these people had a higher risk of having ever smoked 100 cigarettes (odds ratios 4.61, 95% confidence interval 4.3 to 4.9) relative to the general population after controlling for sex, race, age, and geographical region.[@ref3]

Smokers with chronic mental illness are also more dependent on nicotine and are less likely to quit than those without these disorders.[@ref4] [@ref5] [@ref6] Notably, between 2004 and 2011, after controlling for risk factors such as income, education, and employment, current smoking rates dropped from 19.2% (18.7% to 19.7%) to 16.5% (16.0% to 17.0%) in US residents without mental illness but not in those with mental illness.[@ref6] Consequently, about 50% of deaths in patients with chronic mental illness are due to tobacco related cancers, respiratory diseases, and cardiovascular conditions.[@ref7] [@ref8]

This review critically assesses the effectiveness of smoking cessation treatments for people with schizophrenia, unipolar and bipolar depression, anxiety disorders, and post-traumatic stress disorder (PTSD). Because the development of novel treatments for smoking cessation in people with chronic mental illness may be facilitated by the identification of factors that contribute to their smoking, we also critically examine biopsychosocial mechanisms thought to underlie these people's high smoking rates. Finally, given the current commercial and regulatory interest in electronic cigarettes (e-cigarettes) and very low nicotine content cigarettes, we describe recent studies of these products in people with chronic mental illness and discuss how such products might be used to improve smoking cessation outcomes for these people.

Sources and selection criteria
==============================

This review examines the effects and mechanisms of smoking cessation treatment in adults (≥18 years) with schizophrenia, unipolar or bipolar depression, anxiety disorders, or PTSD. References were identified through searches of publications listed in PubMed and ScienceDirect from inception to 1 December 2014. We used the following keywords: "schizophrenia", "depression", "unipolar", "bipolar", "anxiety", "panic" "PTSD", "smoking", "smoking cessation", "clinical trial", "nicotine replacement", "bupropion", "varenicline", "withdrawal", "abstinence", "cigarette", "electronic cigarette" "very low nicotine cigarette", and "denicotinized cigarette". References were also identified from relevant reviews, meta-analyses, and the authors' files. JWT and MEM independently reviewed the titles retrieved from the search and prepared an initial list of articles to be included in the review. Both authors then reviewed the abstracts and selected the most pertinent studies to include in the review. Because this is not a systematic review, we did not grade the included studies, but rather summarized outcomes. Only peer reviewed articles published in English were reviewed. We examined current guidelines for treating smoking in people with mental illness by searching the websites of international health organizations and by searching Google using the keywords "smoking cessation guidelines", "tobacco treatment guidelines", "mental illness", and "mental disorders".

Schizophrenia
=============

Interest in the association between schizophrenia and smoking was galvanized by a report published almost 30 years ago indicating that people with chronic mental illness had substantially higher smoking rates than control samples across age, sex, marital, socioeconomic, and alcohol use subgroups. The report also found that the smoking rate was particularly high (88%) in patients with schizophrenia.[@ref9]

A second finding that triggered intense interest in the schizophrenia-smoking comorbidity was the observation that urinary concentrations of the major nicotine metabolite, cotinine, were 1.6 times higher in smokers with schizophrenia than in control smokers without schizophrenia.[@ref10] These findings prompted two parallel lines of research, one aimed at finding potential treatments for tobacco dependence in smokers with schizophrenia and the other aimed at identifying biopsychosocial mechanisms that might account for this comorbidity.

Smoking cessation studies
-------------------------

### Nicotine replacement therapy plus psychosocial treatment

Several observational studies of open label nicotine replacement therapy (NRT) plus psychosocial treatment with motivational interviewing and cognitive behavioral therapy (CBT) components have been conducted in smokers with schizophrenia (table 1[](#tbl1){ref-type="table"}).

###### 

Outcomes of cessation treatment trials of NRT in outpatients with schizophrenia\*

  Study                          N     Intervention                                                                                                                                                                                                                                                                      Abstinence rates                                                                                                                                                                                                                                                                                                                                                                                                                                                  Other outcomes
  ------------------------------ ----- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Ziedonis and George 1997^11^   24    10 week treatment with open label NRT (21 mg patch and gum) plus weekly behavioral, psychoeducational, and motivational enhancement therapy (no control group)                                                                                                                    50% completed the program and 13% were abstinent for 6 months                                                                                                                                                                                                                                                                                                                                                                                                     40% of patients decreased CPD by half; there were no changes in psychiatric symptoms
  Addington et al 1998^12^       65    10 week treatment with open label NRT (21 mg patch), plus 7 weekly group sessions based on the ALA "Freedom from Smoking" program, tailored for people with schizophrenia (no control group)                                                                                      77% completed treatment; 42% of completers (32% of enrolled) were abstinent at end of treatment, 16% (12% of enrolled) at 3 month follow-up, and 12% (9% of enrolled) at 6 month follow-up                                                                                                                                                                                                                                                                        Group session attendance was associated with abstinence at follow-ups; there were no changes in psychiatric or extrapyramidal symptoms
  George et al 2000^13^          45    10 week treatment with open label NRT (21 mg patch) plus randomization to the ALA "Freedom from Smoking" program or a tailored program with motivational, behavioural, and psychoeducational components                                                                           32.1% attained 4 week continuous abstinence at end of treatment in the tailored program *v* 23.5% in the ALA program (P\<0.06); 17.6% abstinent at 6 months in the ALA program *v* 10.7% in the tailored program (P\<0.03)                                                                                                                                                                                                                                        Use of atypical antipsychotics was associated with longer treatment retention and higher abstinence rates; there were no effects of treatment or abstinence on psychiatric symptoms dyskinesia or extrapyramidal symptoms
  Chou et al 2004^14^            68    8 week treatment with open label NRT (14 mg patch) or assessment only control                                                                                                                                                                                                     26.9% point prevalence abstinence and 23.1% continuous abstinence in the NRT group at 3 months *v* 0% in the control group (significance level not reported)                                                                                                                                                                                                                                                                                                      Daily smoking rates were reduced by over half at 3 months in the experimental group; no change in the control group
  Baker et al 2006^15^           298   Randomization to 10 week treatment including open label NRT (21 mg patch), 8 sessions of individual motivational interviewing, and CBT, or to routine care consisting of booklets and access to community treatments                                                              Abstinence rates were nominally but not significantly higher for the intervention group at each assessment (point prevalence abstinence at 6 months 9.5% *v* 4%, odds ratio 2.54, 99% CI 0.70 to 9.28; at 12 months 10.9% *v* 6.6%, 1.72, 0.58 to 5.09); those in the active arm who attended all sessions had significantly higher abstinence rates than controls at each follow-up point (point prevalent abstinence at 6 months: 18.6%, 5.51, 1.45 to 20.91)   More patients in the treatment group achieved 50% reductions in smoking rate than those in the control group; atypical medication status did not moderate abstinence or attendance; in both groups, NRT use was associated with smoking reduction; functioning and symptoms improved across time in both groups
  Horst et al 2005^17^           50    12 week treatment with open label NRT (up to 63 mg/day patch) plus weekly group psychoeducation; those who quit entered single blind randomization to NRT or placebo for up to 6 additional months, with biweekly psychoeducation                                                 36% abstinence at the end of the 90 day open label phase; at end of the relapse prevention phase, 67% of the NRT group remained abstinent *v* 0% of the placebo group (P\<0.01)                                                                                                                                                                                                                                                                                   Conventional *v* atypical antipsychotic drug type did not affect outcome; no participants on NRT discontinued due to adverse events
  Williams et al 2010^33^        100   26 week treatment with a 24 session program combining motivational, cognitive behavioural, and psychoeducational elements or a 9 session medication management program; both groups received NRT (21 mg patch) for 16 weeks; treatment was provided by mental health clinicians   16% of those in the higher intensity treatment and 26% of those in the lower intensity treatment arm had continuous abstinence at 12 weeks after the target quit day (NS); continuous abstinence rates were 17% at 6 month follow-up and 14% at 12 month follow-up, with no difference between groups                                                                                                                                                             No effects of treatment or abstinence on psychiatric symptoms; higher session attendance was associated with higher cessation rate at 3 month follow-up, regardless of treatment condition

\*Abbreviations: ALA=American Lung Association; CBT=cognitive behavioral therapy; CI=confidence interval; CPD=cigarettes per day; NRT=nicotine replacement therapy; NS=not significant.

Three studies in 24-65 outpatients found quit rates of 9-14% at six month follow-up assessments,[@ref11] [@ref12] [@ref13] and one study in 68 outpatients found a 23% continuous abstinence rate at three month follow-up.[@ref14] In the largest smoking study in this population, 298 outpatients with a psychotic disorder (57% with schizophrenia) were randomized to routine care or to 10 weeks of treatment with motivational interviewing and CBT plus NRT.[@ref15] At the 12 month follow-up assessment, abstinence was not significantly higher in the treatment group (10.9 *v* 6.6% for the control condition; odds ratio 1.72, 99% confidence interval 0.58 to 5.09), but significantly more people in the treatment group had reduced the number of cigarettes they smoked each day by half (2.09, 99% confidence interval 1.03 to 4.27). When people in this study were re-contacted four years after treatment, 18% were abstinent. Abstinence at the 12 month follow-up was significantly associated with abstinence at four years, but treatment group did not predict four year outcomes.[@ref16] Overall, these studies indicate that average six to 12 month quit rates with treatments that include NRT are about 13% in smokers with schizophrenia. However, it is difficult to draw definitive conclusions from these studies owing to the lack of a placebo group.

One placebo controlled study investigated the efficacy of NRT for the prevention of relapse in smokers with schizophrenia.[@ref17] Fifty outpatients received nicotine patches that delivered 14-63 mg per day for 90 days along with weekly group motivational support. Those who quit (36%) were then randomized to continue receiving nicotine patches (same dose) or to receive placebo patches, along with biweekly group support, for another six months. At the end of this period, significantly more people receiving NRT remained abstinent compared with those receiving placebo (67% *v* 0%; P\<0.01). These results show that prolonged NRT is feasible and reduces relapse in this population.

### Bupropion

Bupropion, a weak dopamine and norepinephrine (noradrenaline) reuptake inhibitor and antagonist at α3β2 and α4β2 nicotinic acetylcholine receptors (nAChRs), attenuates withdrawal symptoms and nicotine reinforcement.[@ref18] Table 2[](#tbl2){ref-type="table"} shows the outcomes from open label and placebo controlled trials with bupropion in smokers with schizophrenia.

###### 

Outcomes of smoking cessation trials of treatment with bupropion alone or combined with NRT in outpatients with schizophrenia\*

  Study                   N    Intervention                                                                                                                                                                                         Abstinence rates                                                                                                                                                                                                                                                                                                                                                          Other outcomes
  ----------------------- ---- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Weiner et al 2001^19^   9    14 week treatment with open label bupropion (150 mg BID) and 9 weekly group psychoeducational therapy sessions; no control                                                                           89% completed treatment; no patient quit smoking                                                                                                                                                                                                                                                                                                                          Average breath CO levels decreased by half during treatment; schizophrenia symptom scores and neurocognitive measures were unchanged
  Evins et al 2001^20^    19   12 week randomized double blind placebo controlled trial with bupropion (150 mg/day) and 9 weekly CBT sessions                                                                                       All of those who received at least one dose of drug completed treatment; continuous abstinence rates at 6 months were 11% for bupropion *v*0% for placebo (NS)                                                                                                                                                                                                            33% of bupropion group and 11% of placebo group had biochemically confirmed 50% reduction in CPD at 6 months (P\<0.001); psychiatric symptoms decreased in the bupropion group and increased in the placebo group during treatment; there were no serious adverse events; 2 patients/group increased antipsychotic drug dose during the trial
  George et al 2002^22^   32   10 week randomized double blind placebo controlled treatment with bupropion (150 mg BID) and weekly CBT                                                                                              78% completed treatment; abstinence rates were significantly higher for bupropion at end of treatment (point prevalent abstinence 50% *v* 12.5%, P\<0.05; continuous abstinence 37.5% *v* 6.3%, P\<0.05) but not at 6 months (18.8% *v* 6.3%, P=0.29)                                                                                                                     End of trial point prevalence abstinence rates were 67% for bupropion *v* 20% for placebo (P\<0.01) in those taking atypical antipsychotics and 0% for both groups in those taking conventional antipsychotics; bupropion was associated with reduced negative symptoms and no effects on positive or other symptoms
  Evins et al 2005^23^    57   12 week randomized double blind placebo controlled treatment with bupropion (150 mg BID) and weekly CBT                                                                                              81% of those who received at least one week of drug completed treatment; point prevalence and 4 week continuous abstinence rates at end of treatment were higher in the bupropion group than in the placebo group (16% *v* 0% for both measures; P\<0.05); at follow-up 3 months after end of the intervention, abstinence rates were 4% for bupropion and placebo (NS)   Breath CO levels were lower in the bupropion group than the placebo group during treatment, particularly in those taking atypical antipsychotics; the bupropion group tended to have greater reductions in psychiatric symptoms than the placebo group
  Evins et al 2007^24^    51   12 week randomized double blind placebo controlled treatment with bupropion (150 mg BID) + NRT (21 mg patch + gum) or placebo + NRT; all received weekly CBT                                         71% of those who received at least one week of drug completed treatment; no significant differences between groups in abstinence rates at week 12 (36% *v* 19%), week 24 (20% *v* 8%), or week 52 (12% *v* 8%)                                                                                                                                                            More patients in the bupropion + NRT arm had 50% reduction in CPD at 6 month follow-up (32% *v* 8%, P\<0.05); there were no effects of bupropion or abstinence on psychiatric symptoms
  George et al 2008^25^   59   10 week randomized double blind placebo controlled treatment with bupropion (150 mg BID) + NRT (21 mg) or placebo + NRT; all received weekly CBT                                                     72% of those who received at least one drug dose completed treatment; continuous abstinence rates were higher for bupropion + NRT at end of treatment (27.6% *v* 3.4%, odds ratio 10.67, 95% CI 1.24 to 91.98) but not significantly higher at 6 month follow-up (13.8% *v* 0%)                                                                                           No effects of drug treatment or abstinence on schizophrenia or depression symptoms
  Weiner et al 2012^26^   52   12 week randomized double blind placebo controlled treatment with bupropion (150 mg BID) plus psychoeducation and support sessions; nicotine gum was also available but no patient chose to use it   78% of those who received at least one drug dose completed treatment; continuous abstinence rates (18% for bupropion, 11% for placebo) point prevalence abstinence, and other measures did not differ between groups                                                                                                                                                      No effects of bupropion on psychiatric symptoms or neuropsychological measures
  Cather et al 2013^27^   41   12 week open label treatment with bupropion + NRT (21 mg patch with gum or lozenge) and CBT; those abstinent at 3 months received another 12 months of pharmacotherapy and CBT; no control arm       42% were abstinent at 3 months and entered the relapse prevention phase; at end of the 12 month relapse prevention phase, 65% of patients had biochemically confirmed 7 day point prevalent abstinence and 59% reported 4 week continuous abstinence                                                                                                                      No worsening of psychiatric symptoms; one participant had an adjustment in antipsychotic drugs during week 24

\*Abbreviations: BID=twice a day; CBT=cognitive behavioral therapy; CI=confidence interval; CPD=cigarettes per day; NRT=nicotine replacement therapy; NS=not significant.

An early observational study (2001; n=9) with open label bupropion found that although no patients achieved abstinence, average breath carbon monoxide (CO) levels were reduced by half.[@ref19] A placebo controlled trial (n=19) performed at the same time also reported that although bupropion did not significantly increase abstinence, it significantly reduced breath CO levels (P\<0.001) at follow-up.[@ref20] Furthermore, a follow-up assessment two years later found that those who had reduced smoking initially were more likely to achieve abstinence P\<0.005).[@ref21]

Two placebo controlled trials in 32 and 57 smokers with schizophrenia found that bupropion significantly increased continuous abstinence during treatment (P\<0.05), although these effects were not maintained at the three to six month follow-ups.[@ref22] [@ref23] Similarly, two trials that compared bupropion plus NRT with placebo plus NRT in smokers with schizophrenia found that bupropion plus NRT significantly increased the odds of continuous abstinence during treatment (table 2) but not at the three to 12 month follow-ups.[@ref24] [@ref25] Somewhat surprisingly, the effects of bupropion plus NRT were not superior to those of bupropion alone seen in an earlier study.[@ref22]

Finally, a placebo controlled trial of bupropion in 52 patients, in which nicotine gum was also available but no patient chose to use it, found that continuous abstinence rates during the last four weeks of treatment were not significantly different.[@ref26]

Overall, the results from most placebo controlled studies of bupropion, with or without NRT, in smokers with schizophrenia indicate that bupropion increases initial abstinence but that relapse rates are high after treatment is discontinued. This suggests that smokers with schizophrenia require prolonged treatment.

In an observational study that examined the efficacy of extended open label bupropion plus NRT, 41 smokers with schizophrenia received bupropion plus NRT (patch plus gum or lozenge) and CBT for three months. At the end of this period, those who were abstinent (42%) entered a 12 month relapse prevention phase with bupropion plus NRT and CBT.[@ref27] At the 12 month assessment, 59% had achieved four weeks of continuous abstinence. Although this study lacked a placebo group the results, along with those from an earlier study of NRT for relapse prevention,[@ref17] support the approach of using prolonged pharmacological treatment to reduce relapse in smokers with schizophrenia.

### Varenicline

Varenicline, a partial agonist at α4β2 nAChRs and full agonist at α7 nAChRs,[@ref28] substitutes for and blocks the reinforcing effects of nicotine, and is more effective than bupropion or single forms of NRT in the general population.[@ref29] Table 3[](#tbl3){ref-type="table"} shows the outcomes from trials of varenicline in smokers with schizophrenia.

###### 

Outcomes of smoking cessation trials of treatment with varenicline in outpatients with schizophrenia\*

  Study                     N     Intervention                                                                                                                                                                                                                                                                                                                Abstinence rates                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               Other outcomes
  ------------------------- ----- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Weiner et al 2011^30^     9     12 week randomized, double-blind, placebo controlled treatment (1 mg BID) and individualized counseling based on the ALA "Freedom from Smoking" program                                                                                                                                                                     89% of those randomized completed treatment; 75% of varenicline group and 0% of placebo group achieved continuous abstinence during the last 4 weeks of treatment (P=0.14)                                                                                                                                                                                                                                                                                                                                     Significant treatment by time interaction on breath CO level (P\<0.05); no differences between groups on positive symptoms, anxiety, or depression; no incidence of suicidal ideation; side effects were similar to those reported in the general population
  Williams et al 2012^31^   128   12 week randomized double blind placebo controlled treatment (1 mg BID) and weekly counseling                                                                                                                                                                                                                               77% of those who received at least one dose of medication completed the treatment, with no difference between groups; point prevalence abstinence rates were significantly higher for varenicline at end of treatment (19% *v* 4.7%; P\<0.05) but not at 6 month follow-up (11.9% *v* 2.3%; P=0.09)                                                                                                                                                                                                            Rates of adverse events were similar across conditions; 2 patients in the varenicline group had 3 serious adverse events considered to be related to treatment (1 suicide attempt) versus 0 in the placebo group; there was one unrelated death; rates of suicidal ideation during active treatment did not differ between groups; positive, negative, and extrapyramidal symptoms were stable or reduced in both groups
  Evins et al 2014^32^      247   12 week randomized double blind placebo controlled relapse prevention study; those meeting abstinence criteria at the end of a 12 week phase with open label varenicline (1 mg BID) and CBT entered a relapse prevention phase, in which they received varenicline (1 mg BID) or placebo plus CBT from week 12 to week 52   Of 203 patients who engaged in treatment, 87 patients had ≥2 weeks' continuous abstinence at the end of the open label phase and entered the relapse prevention phase; point prevalence abstinence rates were higher for varenicline at week 52 (60% *v* 19%; odds ratio 6.2, 95% CI 2.2 to 19.2); continuous abstinence rates were higher for varenicline during weeks 12-52 (45% *v* 15%; 4.6, 1.5 to 15.7), weeks 12-64 (40% *v* 11%; 5.2, 1.6 to 20.4), and weeks 12-76 (30% *v* 11%; 3.4, 1.02 to 13.6)   No differences between groups on psychiatric symptoms, health, body mass index, or nicotine withdrawal; 11 patients were admitted to hospital during the randomized phase---2 on varenicline and 2 on placebo for medical events, and 2 on varenicline and 5 on placebo for psychiatric events; 4% reported suicidal ideation during the open label phase and 5-6% in the relapse prevention phase, but there were no suicide attempts

\*Abbreviations: ALA=American Lung Association; BID=twice a day; CBT=cognitive-behavioral therapy; CI=confidence interval; CO=carbon monoxide.

A placebo controlled trial (n=9) found that three in four smokers with schizophrenia taking varenicline achieved continuous abstinence during the last four weeks of the treatment period compared with no patients taking placebo (P=0.14). A significant reduction was seen in breath CO levels after four weeks of treatment in the varenicline group compared with the placebo group (P=0.02) and no increases were seen in psychiatric symptoms or suicidal ideation.[@ref30]

A multi-site placebo controlled trial of varenicline with brief counseling in 128 smokers with schizophrenia found that varenicline significantly increased point prevalence abstinence at the end of treatment (19% *v* 4.7%; P\<0.05) but not at the six month follow-up.[@ref31] Rates of adverse events were similar across conditions (see table 3), and schizophrenia symptoms were stable or decreased in both groups.

Finally, a recent 10 site placebo controlled trial investigated whether varenicline reduces smoking relapse.[@ref32] In total, 247 patients with schizophrenia or bipolar disorder were enrolled and 203 entered the open label treatment phase. Of these, 87 (43%) attained two weeks of continuous abstinence and entered the relapse prevention phase, in which they were randomized to varenicline or placebo with CBT. At week 52, point prevalence abstinence rates were significantly higher in people taking varenicline (60% *v* 19%; odds ratio 6.2, 95% confidence interval 2.2 to 19.2), and rates of continuous abstinence from week 12 to 76 were also higher (30% *v* 11%; 3.4, 1.02 to 13.6). Varenicline had no effect on psychiatric symptoms. Two patients in each group reported suicidal ideation during the maintenance phase but there were no suicide attempts. Thus, among smokers with schizophrenia who attained abstinence, varenicline was well tolerated and increased prolonged abstinence for as long as 76 weeks.[@ref32]

### Studies comparing psychosocial treatments

All of these studies included a psychosocial component, usually CBT, but few studies have compared the efficacy of different psychosocial treatments. One study in 45 people found that smokers with schizophrenia who received tailored treatment tended to have higher continuous abstinence at the end of treatment than those receiving the American Lung Association (ALA) "Freedom from Smoking" program, but these effects were reversed at six month follow-up.[@ref13]

Another study in 87 people compared higher versus lower intensity behavioral treatment in smokers with schizophrenia who received NRT for 16 weeks and found no difference on abstinence.[@ref33] Yet another study in 78 people compared the effects of a 40 minute motivational interviewing session, a 40 minute psychoeducational counseling session, and a five minute advice only session on seeking cessation treatment in smokers with schizophrenia. This study found that those who received motivational interviewing were significantly more likely to seek and attend cessation treatment than those who received the other treatments (P\<0.05). This indicates that a single session of motivational interviewing increases the likelihood that these patients will seek cessation treatment.[@ref34]

Contingency management is an approach in which monetary or other reinforcement is provided when a patient meets an objectively measured therapeutic target, such as biochemical evidence of drug abstinence. The results of proof of concept studies of this approach for smoking cessation in smokers with schizophrenia were promising.[@ref35] [@ref36] These studies were therefore followed by a study that compared contingency management alone, contingency management plus NRT, and self help (control) in 180 smokers with schizophrenia who were treated in a behavioral healthcare setting.[@ref37] Those receiving contingency management were significantly more likely to meet the CO criterion for abstinence than those in the control group (P\<0.001) but were not more likely to meet the cotinine criterion, suggesting that they abstained only long enough to earn the monetary incentive. A study that investigated the separate and combined effects of cotinine based contingency management and bupropion over a three week period in smokers with schizophrenia found that contingency management significantly reduced cotinine levels (P\<0.01). This suggests that longer trials are warranted to examine whether contingency management is an effective stand alone or adjunctive treatment for smoking cessation in this population.[@ref38]

Summary of cessation outcomes in smokers with schizophrenia
-----------------------------------------------------------

No trials have directly compared the efficacy of NRT, bupropion, and varenicline in smokers with schizophrenia. However, a systematic review found that bupropion is associated with a threefold increase in cessation in smokers with schizophrenia (risk ratio 3.03, 1.69 to 5.42 at end of treatment; 2.78, 1.02 to 7.58 at six months). It also found that varenicline is associated with an almost fivefold increase in cessation (4.74, 1.34 to 16.71 at end of treatment).[@ref39] NRT seems to have a smaller effect in smokers with schizophrenia than in the general population, although no studies have directly compared how these groups respond to NRT. Moreover, although NRT is the recommended first line treatment for smoking cessation in smokers with psychiatric comorbidities,[@ref40] no placebo controlled trials of NRT have been carried out in this population, and such studies are long overdue.

Several other findings are also noteworthy. Firstly, several studies noted correlations between treatment attendance and abstinence.[@ref12] [@ref15] [@ref33] Although this could be due to a direct effect of treatment or to underlying characteristics of patients who attend more versus fewer sessions, the provision of small financial incentives for treatment attendance is an effective method of increasing attendance.[@ref20] [@ref27]

Secondly, several studies indicate that long term maintenance on smoking cessation pharmacotherapies is feasible, effective, and safe in this population.[@ref17] [@ref27] [@ref32] Finally, several studies reported that many patients who were not able to quit completely greatly reduced their smoking. The question of whether a reduction in smoking might be an acceptable outcome for smokers with schizophrenia who were unable to quit was posed more than a decade ago,[@ref41] and this question is still valid today. Although it is unclear whether a reduction in smoking alone improves health, a large reduction could decrease the severity of nicotine dependence and increase motivation to quit, thereby increasing the likelihood of future abstinence.[@ref42] [@ref43] This notion is corroborated by a study that found that smokers with schizophrenia who had initially reduced their intake were more likely to have quit at a two year follow-up assessment.[@ref21]

Mechanisms underlying the schizophrenia-smoking comorbidity
-----------------------------------------------------------

Schizophrenia is associated with social and environmental vulnerability factors for smoking, such as poverty, low education, unemployment, and lack of clinical attention to tobacco use (figure[](#fig1){ref-type="fig"}).[@ref44] The contributions of these factors to smoking in people with schizophrenia have not been sufficiently studied, because laboratory studies have focused primarily on neurobiological factors that may contribute to smoking in this population.

![Factors involved in the initiation and progression of smoking in patients with schizophrenia and the obstacles to attempts to quit and quit success](tidj022536.f1_default){#fig1}

The higher nicotine metabolite levels seen in smokers with schizophrenia relative to other smokers[@ref10] are the result of more intense cigarette puffing characteristics, particularly short inter-puff intervals.[@ref45] [@ref46] The functional importance of these patients' higher nicotine intake is unknown, but it is often attributed to attempts to remediate psychiatric symptoms, cognitive deficits, or the sedating effects of antipsychotic drug.[@ref47] [@ref48]

Nicotine improves sensory gating in smokers with schizophrenia through effects at α7 nAChRs,[@ref49] [@ref50] and it may improve negative symptoms and cognitive performance through stimulation of β2 nAChRs and downstream effects on cortical dopamine.[@ref51] [@ref52] [@ref53] In support of this idea, smokers with schizophrenia are more sensitive than smokers without psychiatric problems to the effects of nicotine abstinence and replacement with regard to some cognitive performance measures,[@ref54] [@ref55] although this is not universally observed.[@ref56] Smoking initiation generally precedes the onset of schizophrenia, which supports the idea that common neurobiological vulnerability factors underlie this comorbidity, but early initiation may also be a marker of the prodromal phase of schizophrenia.[@ref57] [@ref58]

Reasons for smoking in people with schizophrenia
------------------------------------------------

The neuropathology of schizophrenia might result in smokers with schizophrenia experiencing stronger reinforcing effects of nicotine.[@ref59] [@ref60] This hypothesis is supported by a study in which smokers with schizophrenia and smokers with depression made twice as many hypothetical choices for smoking over alternative reinforcers, such as receiving candy or seeing a movie, than did controls without psychiatric disorders.[@ref61] However, another interpretation of these findings is that smokers with schizophrenia and smokers with depression experience less pleasure from non-smoking activities (anhedonia).

Many studies have asked people with schizophrenia why they smoke in order to gain insight into the mechanisms that underlie the high smoking rates in these people. In a recent analysis of smoking motives from a large combined dataset, smokers with psychotic disorders cited coping motives (smoking to reduce craving and negative affect) as the main reason for smoking and pleasure motives as secondary. Illness motives (smoking to reduce psychiatric symptoms or side effects of antipsychotic drugs) were less commonly cited.[@ref62] Smokers with depression ranked these motives in the same order as those with schizophrenia but endorsed them at significantly lower rates (P\<0.001-0.05).[@ref62] Studies that use ecological momentary assessment techniques to compare antecedents of smoking in patients with these disorders would help to clarify common and unique factors associated with smoking in these groups.

Reasons for relapse
-------------------

During abstinence the effects of nicotine withdrawal on negative affect, cigarette craving, and cognitive functioning may contribute to early relapse in smokers with schizophrenia (figure). A study that provided high value monetary incentives for abstinence over a three day period to compare the effects of abstinence in smokers with schizophrenia and controls without a psychiatric disorder found that those with schizophrenia reported higher levels of negative affect and craving to relieve negative affect during abstinence.[@ref63] Other than a small increase in anergia, psychiatric symptoms were not affected, consistent with a previous study.[@ref64]

The negative effects of abstinence on cognitive functioning in smokers with schizophrenia, described above, may also contribute to early relapse, because smoking cessation requires considerable task persistence and other executive functions that are impaired in smokers with schizophrenia even before they try to quit.[@ref65] [@ref66] In addition, patients with schizophrenia experience stronger nicotine reinforcement and a greater increase in positive mood from restarting smoking after abstinence than controls do.[@ref63] These studies suggest that high levels of negative affect and craving, along with expectancies that smoking will improve these states; executive functioning deficits that are exacerbated during abstinence; and strong reinforcing effects of smoking after a period of abstinence may contribute to the high rates of relapse in this population.

However, conclusions from studies that examine the mechanisms underlying smoking in people with chronic mental illness are limited. Most laboratory studies do not examine the extent to which social-environmental factors contribute to differences seen between patient and control groups with regard to these biological mechanisms.

Unipolar and bipolar depression
===============================

Mood disorders such as unipolar and bipolar depression are generally associated with reduced smoking cessation rates compared with the general population,[@ref1] [@ref5] although this difference is modest in those who enter formal cessation treatment.[@ref67] Smokers with recurrent depression have higher levels of nicotine dependence and make fewer cessation attempts than do smokers with single episode depression,[@ref68] and those who have difficulty tolerating distress are particularly vulnerable to early smoking lapse.[@ref69]

Unipolar depression
-------------------

A recent narrative review examined the efficacy of smoking cessation treatments in smokers with unipolar depression from 68 studies published between 1990 and 2010.[@ref70] Although most studies found no differences in smoking cessation outcomes between people with and without depression, in those studies that did detect a difference, depression was associated with poorer outcomes, particularly in women.[@ref70]

Regarding the relative effectiveness of particular treatment approaches, a meta-analysis of treatment trials in smokers with unipolar depression published in 2010 found that NRT was more effective than placebo, and that adding behavioral mood management to cessation counseling improved treatment outcomes.[@ref71] In addition, bupropion and nortriptyline are effective treatments for smoking in people with unipolar depression.[@ref72] [@ref73] It is important to note that most studies have focused on lifetime depression; very few have examined the effects of current depression on smoking cessation.[@ref70] [@ref71] Although relapse rates are high in this population, long term treatment with bupropion reduces relapse rates in those who attain abstinence.[@ref74]

A recent multisite placebo controlled trial examined the effects of 12 weeks of treatment with varenicline on smoking in 525 people with stable current or past major depression.[@ref75] Attrition from the study was high (almost a third) but did not differ between groups. Varenicline significantly increased continuous abstinence during the last four weeks of treatment (35.9% *v* 15.6%; odds ratio 3.35, 2.16 to 5.21) and up to week 52 (2.36, 1.40 to 3.98), without exacerbating depression or anxiety.[@ref75] Thus, although early concerns about associations with suicidality and depression[@ref76] led to a Food and Drug Administration black box warning, this study provides evidence that varenicline is a well tolerated and effective treatment for smoking cessation in people with stable current or past depression.

Bipolar depression
------------------

Fewer studies have examined smoking cessation treatments for smokers with bipolar disorder. Two placebo controlled trials of bupropion and varenicline with only five patients per study, and an open label trial of varenicline in nine patients, showed promising results and no exacerbation of psychiatric symptoms.[@ref77] [@ref78] [@ref79] These were followed by a placebo controlled trial of varenicline in 60 stable patients with bipolar disorder, which found that varenicline significantly increased abstinence at the end of treatment (48% *v* 10%; 8.13, 2.03 to 32.53), although this difference was no longer significant at six months (19% *v* 7%; 3.2, 0.60 to 17.6).[@ref80] Varenicline was associated with a higher frequency of abnormal dreams (P=0.04) and a non-significant trend toward more negative mood events (P=0.08), but otherwise the groups did not differ with regard to treatment emergent or serious adverse events. Eight people in the varenicline group and five in the placebo group had suicidal ideation during the trial (not significant).[@ref80] Maintenance treatment with varenicline has also been found to reduce relapse in smokers with bipolar disorder who attained abstinence.[@ref32]

Mechanisms underlying the depression-smoking comorbidity
--------------------------------------------------------

Associations between unipolar or bipolar depression and cigarette smoking may be due to biological and social-environmental factors that increase the risk of both disorders, smoking to reduce psychiatric symptoms, effects of nicotine or smoke exposure on the development of these disorders, or bidirectional causality.[@ref81] [@ref82] [@ref83] [@ref84] [@ref85] Like smokers with schizophrenia, smokers with unipolar depression indicate that they smoke primarily to cope with craving and negative affect, and secondarily for pleasure.[@ref62] However, they are as worried as smokers without depression about the effects of smoking on their health and equally motivated to quit.[@ref86] [@ref87]

### Effects of withdrawal

When they try to quit, smokers with unipolar depression, particularly women, report more severe withdrawal than those without depression and are more likely to attribute the reinitiation of smoking to withdrawal.[@ref88] [@ref89] [@ref90]

The effects of smoking and abstinence on mood are regulated through the effects of nicotine on monoamines and the neuroendocrine system.[@ref91] Chronic nicotine desensitizes or inactivates nAChRs, and this has an antidepressant effect through actions on dopamine and other monoamines.[@ref91] [@ref92] Furthermore, abstinence increases levels of monoamine oxidase A (MAO-A), an enzyme that metabolizes dopamine and other monoamines, and this is correlated with a shift towards depressed mood.[@ref93]

Once withdrawal symptoms fade, abstinence does not seem to be associated with exacerbation of depression for most smokers, although considerable heterogeneity exists, and those who do experience worsening of symptoms have poorer cessation outcomes.[@ref94] Recent epidemiological studies and systematic reviews have concluded that in people with stable depression successful cessation may be associated with improvement in mood.[@ref95] [@ref96] However, the direction of causality in this association has not been determined---cessation may improve mood, or those who do not experience mood deterioration while attempting to quit may be more likely to remain abstinent.

### Reinforcing effects of smoking

In addition to experiencing stronger withdrawal symptoms during initial abstinence, smokers with depression may experience stronger relative reinforcing effects of smoking. Experimental studies indicate that smokers with a history of depression are more likely than smokers without depression to choose smoking over various alternative reinforcers, such as seeing a movie or receiving candy.[@ref61] They are also more likely to smoke more cigarettes in laboratory sessions regardless of mood,[@ref97] and they have higher levels of appetitive cigarette craving (craving for the positive reinforcing effects of smoking) shortly after smoking than do controls.[@ref98]

Depression is associated with low resting levels of intrasynaptic dopamine,[@ref99] [@ref100] and smokers with depression experience larger increases in striatal dopamine after smoking a cigarette than those without a history of depression, which may underlie these heightened reinforcing effects.[@ref101] Regardless of diagnosis, anhedonia, defined as a deficit in positive emotion in response to pleasant stimuli, is associated with enhanced sensitivity to the effects of nicotine on positive mood, appetitive craving during abstinence, and rapid relapse.[@ref102] [@ref103] [@ref104]

In addition, people with anhedonia have more difficulty identifying reinforcing activities to substitute for smoking during quit attempts.[@ref105] Together, these studies suggest that high levels of withdrawal related negative affect, low tolerance of discomfort, vulnerability to smoking reinforcement, and insensitivity to alternative reinforcers contribute to cessation failure in people with depression (figure). Therefore, in addition to pharmacotherapy and mood management, smokers with depression may benefit from treatments that help them to identify and engage in alternative reinforcing activities.

### Other factors that contribute to persistence of smoking

Far fewer human laboratory studies have examined mechanisms that underlie smoking in people with bipolar disorder than in those with schizophrenia or unipolar depression. Smoking is associated with greater severity of mood symptoms, comorbid psychiatric and addictive disorders, and suicidality in people with bipolar disorder.[@ref106] [@ref107] [@ref108] [@ref109] [@ref110] [@ref111] Furthermore, in an online survey of 685 patients with bipolar disorder, almost half reported that they smoked to manage symptoms of their mental illness.[@ref112] This study also found that although 74% of the patients surveyed wanted to quit smoking, only 33% had received medical advice to quit, suggesting that lack of clinical attention probably contributes to smoking persistence in this population.[@ref112] Unlike some studies in smokers with schizophrenia, smokers with bipolar and unipolar depression do not differ from controls with regard to the effects of smoking status on neuropsychiatric performance. This suggests that pro-cognitive effects of nicotine may not contribute to smoking in this population.[@ref113]

Anxiety disorders
=================

Whereas smoking rates significantly declined from 2004 to 2011 in people without psychiatric illness, they did not decrease in those with anxiety disorders.[@ref6] Consequently, the presence of anxiety disorders among current smokers has significantly increased, more markedly in women.[@ref114]

A secondary analysis of data collected from a large trial of 1504 smokers that compared monotherapy and combination pharmacotherapies for smoking focused on whether psychiatric disorders moderated treatment response.[@ref115] After controlling for treatment, age, sex, and ethnicity, smokers with lifetime anxiety disorder had significantly lower rates of abstinence than those with no psychiatric history at eight weeks (39.9% *v* 47.4%; odds ratio 0.72, 0.55 to 0.94) and six months (28.7 *v* 35.4%; 0.72, 0.54 to 0.95) after their target quit date. Lifetime history of anxiety disorder remained a predictor of poorer outcome at both follow-up points after controlling for lifetime mood or substance use disorders.

A more detailed analysis of smoking outcomes and risk factors in patients with specific anxiety diagnoses (panic attacks, social anxiety disorder, and generalized anxiety disorder) indicated that those with social anxiety or generalized anxiety disorders had more severe nicotine dependence at baseline. In addition, patients with any of the three diagnoses had higher negative affect and withdrawal symptoms before quitting than did smokers without anxiety disorders.[@ref116]

Smokers with anxiety disorder also reported greater increases in cessation fatigue (being tired of trying to quit smoking) before and after the quit day, suggesting that these patients may not have adequate coping resources. Interestingly, although combination pharmacotherapy doubled the likelihood of abstinence compared with placebo in smokers without anxiety disorders, neither monotherapy nor combination pharmacotherapy was more effective than placebo in those with a lifetime history of anxiety disorder.[@ref116] Similarly, in smokers with unipolar depression, the presence of comorbid anxiety disorder was associated with poorer response to combined bupropion and NRT.[@ref117]

Mechanisms underlying the anxiety-smoking comorbidity
-----------------------------------------------------

Studies suggest that people with anxiety disorder may smoke to reduce anxiety, that smoking or smoke exposure in early life may increase the likelihood of developing an anxiety disorder, and that shared vulnerabilities may increase the risk of both.[@ref118] [@ref119]

Biological mechanisms that have been proposed to underpin the association between anxiety disorders and smoking include effects on several neurotransmitter systems, oxidative and nitrosative stress, and epigenetic effects.[@ref120] In particular, given that a reduction in acetylcholine transmission improves affect, dysregulation of this system is probably one of the causes of anxiety disorders.[@ref92]

### Negative reinforcement models

Most research on smoking and anxiety focuses on negative reinforcement models, such as smoking to cope with negative affect or to feel comfortable in social situations.[@ref121] [@ref122] [@ref123] [@ref124] For example, a longitudinal study of peer use as a moderator of the associations between anxiety and substance use in adolescence found that girls with high social anxiety were more likely to smoke when they believed that peer approval of smoking was high, and less likely when they believed it was low.[@ref125] However, girls with generalized anxiety symptoms responded to perceptions about peer smoking in the opposite direction, highlighting the variability across anxiety diagnoses.[@ref125] People who have high anxiety sensitivity, or fear of anxiety or related sensations, are also highly motivated to smoke to reduce negative affect and anxiety related distress.[@ref121] [@ref122] [@ref124]

When smokers with anxiety disorder try to quit they report more severe withdrawal symptoms than those without an anxiety disorder,[@ref88] [@ref90] [@ref126] although data on whether increased withdrawal in this population influences relapse to smoking are conflicting.[@ref88] [@ref127]

### Reasons for relapse

Laboratory and treatment studies have also found that smokers with anxiety disorder have higher levels of cigarette craving and nicotine withdrawal symptoms during abstinence than those without anxiety disorder.[@ref116] [@ref126] [@ref128] However, these differences are also seen before cessation and may reflect exaggerated tonic levels of withdrawal-like symptoms.[@ref116] Taken together, these studies suggest that high levels of negative affect during abstinence, combined with beliefs that these symptoms are associated with harm (anxiety sensitivity[@ref129] [@ref130]) and the expectancy that smoking will reduce negative affect, probably contribute to rapid relapse during cessation attempts (figure).

PTSD
====

Only four randomized clinical trials have investigated the efficacy of smoking cessation interventions in smokers with PTSD. Two of these studies focused on integrating cessation treatment into ongoing mental healthcare, an approach that leverages pre-existing therapeutic relationships and an established visit schedule. In the first trial, 66 veterans with PTSD were randomized to integrated care modeled on clinical practice guidelines or to standard care. Abstinence was five times higher in the integrated care group nine months after randomization.[@ref131] A larger, multi-site trial in 943 smokers with PTSD found that the integrated care group achieved significantly higher abstinence at six months (16.5% *v* 7.2% for standard care; P\<0.001), but more than 90% were not abstinent at 12 months.[@ref132]

The integrated care interventions offered smoking cessation pharmacotherapy to those who were interested but did not randomize patients to drugs versus placebo. The only randomized placebo controlled trial of smoking cessation pharmacotherapy in smokers with PTSD was a pilot study in 15 veterans who received 12 weeks of treatment with bupropion.[@ref133] Bupropion was well tolerated and associated with 40% abstinence, versus 20% for placebo at six months of follow-up (level of significance not reported).

More recently, 22 smokers with PTSD were randomized to a four week contingency management intervention or a control group that received reinforcement independent of abstinence.[@ref134] All participants also received two smoking cessation counseling sessions, along with NRT and bupropion. At three months, abstinence rates were not significantly different (55% in the contingency management group *v* 18% in the control group).[@ref134] However, the size of the difference suggests that the lack of significance may be due to the small sample size and that fully powered trials should be conducted to examine whether contingency management is an efficacious cessation treatment for smokers with PTSD.

Mechanisms underlying the PTSD-smoking comorbidity
--------------------------------------------------

Smokers with PTSD have higher levels of depression, anxiety, and PTSD symptoms than non-smokers with PTSD.[@ref135] [@ref136] Both a diagnosis of PTSD and symptom severity are associated with stronger desire to smoke in order to reduce negative affect.[@ref122] [@ref136] [@ref137] [@ref138] Using baseline data from the multi-site study described above,[@ref132] the expectancy that smoking would reduce negative affect was found to mediate the association between severity of PTSD and nicotine dependence and the negative association between severity of PTSD and abstinence self efficacy in situations involving affective distress.[@ref139] Studies using ecological momentary assessment in the natural environment show that smokers with PTSD smoke in response to negative affect and trauma reminders.[@ref140] [@ref141] Taken together, these studies strongly suggest that people with PTSD smoke to cope with negative affect and anxiety. Cognitive and attentional deficits associated with PTSD may also contribute to smoking in this population.[@ref142] [@ref143] Because nicotine enhances cognition and attention, smoking cessation may exacerbate cognitive deficits,[@ref144] although one study found that smokers with PTSD did not experience stronger deleterious effects of abstinence on prepulse inhibition than did other smokers.[@ref145] Finally, smokers with PTSD report higher craving and withdrawal during abstinence than do smokers without PTSD.[@ref146]

Emerging treatments
===================

Smoking cessation is clearly the most effective way to reduce the risk of tobacco related disease. However, reductions in smoking or a switch to non-combustible sources of nicotine may be acceptable proximal outcomes for those who are unable to quit, if these reduce exposure to tobacco toxicants or lead to eventual abstinence.[@ref41] [@ref42]

E-cigarettes
------------

E-cigarettes may have fewer cardiovascular and respiratory effects than traditional cigarettes and may help people quit smoking,[@ref147] [@ref148] although we currently have little empirical evidence about their safety and efficacy. A small uncontrolled study found that 50% of smokers with schizophrenia who were provided with e-cigarettes for 52 weeks reduced their smoking by 50%, and 14% quit, with no increases in psychiatric symptoms.[@ref149] These preliminary findings are noteworthy because none of the participants was initially seeking treatment for smoking, and they indicate that randomized controlled trials of the effects of e-cigarettes on smoking in this population are warranted.

Regulatory approaches
---------------------

One potential regulatory approach to reducing tobacco dependence is to decrease the nicotine content of cigarettes to reduce their addictiveness.[@ref150] The 2009 Family Smoking Prevention and Tobacco Control Act gave the US FDA the authority to regulate tobacco products, including the allowable levels of nicotine in cigarettes. Similarly, under Article 9 of the Framework Convention on Tobacco Control, the Conference of the Parties is charged with establishing guidelines for measuring and regulating the contents and emissions of tobacco products.[@ref151]

A reduction in the nicotine content of cigarettes to a non-addictive level could reduce the severity of tobacco dependence, potentially making it easier for smokers to quit.[@ref152] [@ref153] This approach could be particularly beneficial to those who have inadequate access to and success with cessation treatments. However, one concern about this regulatory approach is that smokers with chronic mental illness may experience dysfunction as a result of nicotine withdrawal or may attempt to compensate for nicotine reduction by increasing their smoking intensity.

An initial study found that acute use of very low nicotine content cigarettes decreased withdrawal symptoms, cigarette craving, and smoking of usual brand cigarettes in smokers with schizophrenia without affecting psychiatric symptoms.[@ref154] Trials are under way to examine the effects of extended use of these cigarettes on smoking rates, toxicant exposure, psychiatric symptoms, and cognitive functioning in smokers with schizophrenia and affective disorders.

Conclusions
===========

Treatment for tobacco addiction must be prioritized in clinical practice to reduce the high rates of tobacco related disease and premature death in people with chronic mental illness. The research reviewed here indicates that smokers with chronic mental illness can quit with standard cessation approaches, with minimal effects on psychiatric symptoms. In particular, recent randomized controlled trials have shown that bupropion and varenicline are effective in people with schizophrenia,[@ref31] [@ref32] [@ref39] and that varenicline is effective in people with unipolar and bipolar depression.[@ref75] [@ref80]

Treatments for people with anxiety disorders and PTSD have been less well studied and the effects of these drugs in smokers with these disorders have not been determined using adequately powered randomized controlled trials. Small scale studies suggest that contingency management approaches may be effective in smokers with schizophrenia and PTSD if feasibility challenges associated with extending the duration of these interventions can be overcome.[@ref38] [@ref134]

Most of the studies reviewed enrolled stable patients treated in university affiliated behavioral health programs. Whether similar effects will be seen with less stable patients and in settings with less patient contact remains to be determined. An important next step for treating smoking in people with chronic mental illness will therefore be to promote the adoption, implementation, and assessment of empirically supported smoking treatments within community behavioral healthcare settings.

Researchers who study the comorbidity between psychiatric disorders and tobacco often specialize in a particular psychiatric disorder, yet clinicians treat people with a variety of illnesses and multiple comorbidities. Thus, a goal of this review was to highlight commonalities between the biopsychosocial mechanisms involved in the initiation and persistence of smoking in patients with different disorders. An appreciation of these common factors may facilitate the identification of novel prevention and tobacco treatment approaches for these patients. Finally, given that many patients reduce their smoking rates during treatment and the use of novel tobacco and nicotine products may also reduce smoking rates, it is important to determine whether reductions in smoking increase the likelihood of eventual cessation in people with chronic mental illness.

Treatment guidelines
====================

Treatobacco.net (<http://treatobacco.net/en/index.php>) is an independent source of evidence based information and support for the treatment of tobacco dependence throughout the world. The site's resource library contains links to treatment guidelines from more than 30 countries, including the US Public Health Service sponsored Clinical Practice Guideline[@ref40] and the 2014 update to the 2011 guideline from the Royal Australian College of General Practitioners.[@ref155] Both of these guidelines include sections on treating smoking in people with mental illness and other vulnerable populations, and the Australian guideline has up to date information on the efficacy and safety of bupropion and varenicline in these populations. Other useful resources provided on the website include slide kits and summaries of efficacy and safety information, with links to relevant research studies.

Research questions
------------------

-   What are the antecedents and consequences of smoking in people with schizophrenia, depression, and anxiety disorders during cessation attempts?

-   Do reductions in smoking rates reduce biomarkers of tobacco related harm in people with chronic mental illness?

-   Do reductions in smoking rates increase the likelihood of future cessation attempts or cessation success in people with chronic mental illness?
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